SEQUENCE LISTING 



<110> Barbet, Anthony F. 
Bowie, Michael V. 
Burridge, Michael J. 
Mahan, Suman M. 
McGuire, Travis C. 
Rurangirwa, Fred R. 
Moreland, Annie L. 
Simbi, Bigboy H. 
Whitmire, William M. 
Alleman, Arthur R. 



<120> Nucleic Acid Vaccines Against Rickettsial Diseases and 
Methods of use 

<130> UF-167XC3 

<140> 
<141> 

<150> 09/553,662 
<151> 2000-04-21 

<150> 09/337,827 
<151> 1999-06-22 

<150> 08/953,326 
<151> 1997-10-17 

<150> 08/733,230 
<151> 1996-10-17 

<150> 60/130,725 
<151> 1999-04-22 

<150> 60/269,944 
<151> 2001-02-20 

<160> 34 

<170> Patent In Ver. 2.0 

<210> 1 
<211> 864 
<212> DNA 

<213> Cowdria ruminantium 

<220> 

<221> CDS 

<222> (1) . . (861) 

<400> 1 

atg aat tgc aag aaa att ttt ate aca agt aca eta ata tea tta gtg 

Met Asn Cys Lys Lys lie Phe lie Thr Ser Thr Leu lie Ser Leu Val 
15 10 15 

T:\Sequences\UF\UF.167XC3D2\Sequence.doc/DNB/jaj 



UF-167XC3D2 



tea ttt tta cct ggt gtg tec ttt tet gat gta ata eag gaa gae age 96 
Ser Phe Leu Pro Gly Val Ser Phe Ser Asp Val lie Gin Glu Asp Ser 
20 25 30 

aae eca gea gge agt gtt tae att age gea aaa tae atg eea aet gea 144 
Asn Pro Ala Gly Ser Val Tyr lie Ser Ala Lys Tyr Met Pro Thr Ala 
35 40 45 

tea cat ttt ggt aaa atg tea ate aaa gaa gat tea aaa aat aet caa 192 
Ser His Phe Gly Lys Met Ser lie Lys Glu Asp Ser Lys Asn Thr Gin 
50 55 60 

aeg gta ttt ggt eta aaa aaa gat tgg gat gge gtt aaa aea eca tea 240 
Thr Val Phe Gly Leu Lys Lys Asp Trp Asp Gly Val Lys Thr Pro Ser 
65 70 75 80 

gat tet age aat aet aat tet aea att ttt act gaa aaa gae tat tet 2 88 
Asp Ser Ser Asn Thr Asn Ser Thr lie Phe Thr Glu Lys Asp Tyr Ser 
85 90 95 

tte aga tat gaa aae aat eeg ttt tta ggt tte get gga gea att ggg 336 
Phe Arg Tyr Glu Asn Asn Pro Phe Leu Gly Phe Ala Gly Ala lie Gly 
100 105 110 

tae tea atg aat gga eea aga ata gag tte gaa gta tee tat gaa aet 384 
Tyr Ser Met Asn Gly Pro Arg lie Glu Phe Glu Val Ser Tyr Glu Thr 
115 120 125 

ttt gat gta aaa aae eta ggt gge aae tat aaa aae aae gea eac atg 432 
Phe Asp Val Lys Asn Leu Gly Gly Asn Tyr Lys Asn Asn Ala His Met 
130 135 140 

tae tgt get tta gat aea gea gea caa aat age aet aat gge gea gga 480 
Tyr Cys Ala Leu Asp Thr Ala Ala Gin Asn Ser Thr Asn Gly Ala Gly 
145 150 155 160 

tta act aea tet gtt atg gta aaa aae gaa aat tta aea aat ata tea 528 
Leu Thr Thr Ser Val Met Val Lys Asn Glu Asn Leu Thr Asn lie Ser 
165 170 175 

tta atg tta aat gcg tgt tat gat ate atg ett gat gga ata eea gtt 576 
Leu Met Leu Asn Ala Cys Tyr Asp lie Met Leu Asp Gly lie Pro Val 
180 185 190 

tet eea tat gta tgt gea ggt att gge aet gae tta gtg tea gta att 624 
Ser Pro Tyr Val Cys Ala Gly lie Gly Thr Asp Leu Val Ser Val lie 
195 200 205 

aat get aea aat cct aaa tta tet tat caa gga aag eta gge ata agt 672 
Asn Ala Thr Asn Pro Lys Leu Ser Tyr Gin Gly Lys Leu Gly lie Ser 
210 215 220 

tae tea ate aat tet gaa get tet ate ttt ate ggt gga cat tte cat 720 
Tyr Ser lie Asn Ser Glu Ala Ser lie Phe lie Gly Gly His Phe His 
225 230 235 240 
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UF-167XC3D2 



aga gtt ata ggt aat gaa ttt aaa gat att get acc tta aaa ata ttt 768 
Arg Val lie Gly Asn Glu Phe Lys Asp lie Ala Thr Leu Lys lie Phe 
245 250 255 

act tea aaa aea gga ata tet aat cct ggc ttt gca tea gea aca ett 816 
Thr Ser Lys Thr Gly lie Ser Asn Pro Gly Phe Ala Ser Ala Thr Leu 
260 265 270 

gat gtt tgt cac ttt ggt ata gaa att gga gga agg ttt gta ttt taa- 864 
Asp Val Cys His Phe Gly He Glu He Gly Gly Arg Phe Val Phe 
275 280 285 



<210> 2 
<211> 287 
<212> PRT 

<213> Cowdria ruminantium 
<400> 2 

Met Asn Cys Lys Lys He Phe He Thr Ser Thr Leu He Ser Leu Val 
15 10 15 

Ser Phe Leu Pro Gly Val Ser Phe Ser Asp Val He Gin Glu Asp Ser 
20 25 30 

Asn Pro Ala Gly Ser Val Tyr He Ser Ala Lys Tyr Met Pro Thr Ala 
35 40 45 

Ser His Phe Gly Lys Met Ser He Lys Glu Asp Ser Lys Asn Thr Gin 
50 55 60 

Thr Val Phe Gly Leu Lys Lys Asp Trp Asp Gly Val Lys Thr Pro Ser 
65 70 75 80 

Asp Ser Ser Asn Thr Asn Ser Thr He Phe Thr Glu Lys Asp Tyr Ser 
85 90 95 

Phe Arg Tyr Glu Asn Asn Pro Phe Leu Gly Phe Ala Gly Ala He Gly 
100 105 110 

Tyr Ser Met Asn Gly Pro Arg He Glu Phe Glu Val Ser Tyr Glu Thr 
115 120 125 

Phe Asp Val Lys Asn Leu Gly Gly Asn Tyr Lys Asn Asn Ala His Met 
130 135 140 

Tyr Cys Ala Leu Asp Thr Ala Ala Gin Asn Ser Thr Asn Gly Ala Gly 
145 150 155 160 

Leu Thr Thr Ser Val Met Val Lys Asn Glu Asn Leu Thr Asn He Ser 
165 170 175 

Leu Met Leu Asn Ala Cys Tyr Asp He Met Leu Asp Gly He Pro Val 
180 185 190 
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Ser Pro Tyr Val Cys Ala Gly lie Gly Thr Asp Leu Val Ser Val lie 
195 200 205 

Asn Ala Thr Asn Pro Lys Leu Ser Tyr Gin Gly Lys Leu Gly lie Ser 
210 215 220 

Tyr Ser lie Asn Ser Glu Ala Ser lie Phe lie Gly Gly His Phe His 
225 230 235 240 

Arg Val lie Gly Asn Glu Phe Lys Asp lie Ala Thr Leu Lys lie Phe 
245 250 255 

Thr Ser Lys Thr Gly lie Ser Asn Pro Gly Phe Ala Ser Ala Thr Leu 
260 265 270 

Asp Val Cys His Phe Gly He Glu He Gly Gly Arg Phe Val Phe 
275 280 285 



<210> 3 
<211> 842 
<212> DNA 

<213> Ehrlichia chaffeensis 

<220> 

<221> CDS 

<222> (1) . . (840) 

<400> 3 

atg aat tac aaa aaa agt ttc ata aca gcg att gat ate att aat ate 48 
Met Asn Tyr Lys Lys Ser Phe He Thr Ala He Asp He He Asn He 
1 5 10 15 

ctt etc tta cct gga gta tea ttt tee gae cea agg eag gta gtg gte 96 
Leu Leu Leu Pro Gly Val Ser Phe Ser Asp Pro Arg Gin Val Val Val 
20 25 30 

att aac ggt aat ttc tac ate agt gga aaa tac gat gee aag get teg 144 
He Asn Gly Asn Phe Tyr He Ser Gly Lys Tyr Asp Ala Lys Ala Ser 
35 40 45 

eat ttt gga gta tte tet get aag gaa gaa aga aat aca aca gtt gga 192 
His Phe Gly Val Phe Ser Ala Lys Glu Glu Arg Asn Thr Thr Val Gly 
50 55 60 

gtg ttt gga ctg aag caa aat tgg gac gga age gea ata tec aac tee 240 
Val Phe Gly Leu Lys Gin Asn Trp Asp Gly Ser Ala He Ser Asn Ser 
65 70 75 80 

tec cea aac gat gta ttc act gtc tea aat tat tea ttt aaa tat gaa 288 
Ser Pro Asn Asp Val Phe Thr Val Ser Asn Tyr Ser Phe Lys Tyr Glu 
85 90 95 

aac aac ccg ttt tta ggt ttt gea gga get att ggt tac tea atg gat 336 
Asn Asn Pro Phe Leu Gly Phe Ala Gly Ala He Gly Tyr Ser Met Asp 
100 105 110 
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ggt cca aga ata gag ctt gaa gta tct tat gaa aca ttt gat gta aaa 384 
Gly Pro Arg lie Glu Leu Glu Val Ser Tyr Glu Thr Phe Asp Val Lys 
115 120 125 

aat caa ggt aac aat tat aag aat gaa gca cat aga tat tgt get eta 432 
Asn Gin Gly Asn Asn Tyr Lys Asn Glu Ala His Arg Tyr Cys Ala Leu 
130 135 140 

tec cat aac tea gea gca gae atg agt agt gca agt aat aat ttt gtc 480 
Ser His Asn Ser Ala Ala Asp Met Ser Ser Ala Ser Asn Asn Phe Val 
145 150 155 160 

ttt eta aaa aat gaa gga tta ett gac ata tea ttt atg ctg aac gca 528 
Phe Leu Lys Asn Glu Gly Leu Leu Asp lie Ser Phe Met Leu Asn Ala 
165 170 175 

tgc tat gae gta gta ggc gaa ggc ata cet ttt tct cct tat ata tge 576 
Cys Tyr Asp Val Val Gly Glu Gly lie Pro Phe Ser Pro Tyr lie Cys 
180 185 190 

gca ggt ate ggt act gat tta gta tec atg ttt gaa get aca aat cct 624 
Ala Gly lie Gly Thr Asp Leu Val Ser Met Phe Glu Ala Thr Asn Pro 
195 200 205 

aaa att tct tac caa gga aag tta ggt tta age tac tct ata age cca 672 
Lys He Ser Tyr Gin Gly Lys Leu Gly Leu Ser Tyr Ser He Ser Pro 
210 215 220 

gaa get tct gtg ttt att ggt ggg cac ttt cat aag gta ata ggg aac 72 0 
Glu Ala Ser Val Phe He Gly Gly His Phe His Lys Val He Gly Asn 
225 230 235 240 

gaa ttt aga gat att cct act ata ata cet act gga tea aca ctt gea 768 
Glu Phe Arg Asp He Pro Thr He He Pro Thr Gly Ser Thr Leu Ala 
245 250 255 

gga aaa gga aac tac cct gea ata gta ata ctg gat gta tge cac ttt 816 
Gly Lys Gly Asn Tyr Pro Ala He Val He Leu Asp Val Cys His Phe 
260 265 270 

gga ata gaa atg gga gga agg ttt aa 842 
Gly He Glu Met Gly Gly Arg Phe 
275 280 



<210> 4 
<211> 280 
<212> PRT 

<213> Ehrlichia chaffeensis 



<400> 4 

Met Asn Tyr Lys Lys Ser Phe He Thr Ala He Asp He He Asn He 

15 10 15 

Leu Leu Leu Pro Gly Val Ser Phe Ser Asp Pro Arg Gin Val Val Val 
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20 25 

lie Asn Gly Asn Phe Tyr lie Ser Gly 
35 40 



Lys Tyr Asp Ala 
45 



30 

Lys Ala Ser 



His Phe Gly Val Phe Ser Ala Lys Glu 
50 55 

Val Phe Gly Leu Lys Gin Asn Trp Asp 
65 70 



Glu Arg Asn Thr 
60 

Gly Ser Ala lie 
75 



Thr Val Gly 



Ser Asn Ser 
80 



Ser Pro Asn Asp Val Phe Thr Val Ser 
85 



Asn Tyr Ser Phe 
90 



Lys Tyr Glu 
95 



Asn Asn Pro Phe Leu Gly Phe Ala Gly 
100 105 



Ala lie Gly Tyr 



Ser Met Asp 
110 



Gly Pro Arg lie Glu Leu Glu Val Ser 
115 120 

Asn Gin Gly Asn Asn Tyr Lys Asn Glu 
130 135 



Tyr Glu Thr Phe 
125 

Ala His Arg Tyr 
140 



Asp Val Lys 
Cys Ala Leu 



Ser His Asn Ser Ala Ala Asp Met Ser 
145 150 



Ser Ala Ser Asn 
155 



Asn Phe Val 
160 



Phe Leu Lys Asn Glu Gly Leu Leu Asp 

165 



lie Ser Phe Met 

170 



Leu Asn Ala 

175 



Cys Tyr Asp Val Val Gly Glu Gly He 
180 185 



Pro Phe Ser Pro 



Tyr He Cys 
190 



Ala Gly He Gly Thr Asp Leu Val Ser 
195 200 



Met Phe Glu Ala 
205 



Thr Asn Pro 



Lys He Ser Tyr Gin Gly Lys Leu Gly 
210 215 

Glu Ala Ser Val Phe He Gly Gly His 
225 230 

Glu Phe Arg Asp He Pro Thr He He 
245 



Leu Ser Tyr Ser 
220 

Phe His Lys Val 
235 

Pro Thr Gly Ser 
250 



He Ser Pro 



He Gly Asn 
240 

Thr Leu Ala 
255 



Gly Lys Gly Asn Tyr Pro Ala He Val 
260 265 



He Leu Asp Val 



Cys His Phe 
270 



Gly He Glu Met Gly Gly Arg Phe 
275 280 



<210> 5 

<211> 849 

<212> DNA 

<213> Anaplasma marginale 
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<220> 

<221> CDS 

<222> (1) . . (846) 

<400> 5 

atg aat tac aga gaa ttg ttt aca ggg ggc ctg tea gca gcc aca gtc 48 
Met Asn Tyr Arg Glu Leu Phe Thr Gly Gly Leu Ser Ala Ala Thr Val 
15 10 15 

tgc gcc tgc tec eta ett gtt agt ggg gcc gta gtg gca tct ccc atg 96 
Cys Ala Cys Ser Leu Leu Val Ser Gly Ala Val Val Ala Ser Pro Met 
20 25 30 

agt cae gaa gtg get tet gaa ggg gga gta atg gga ggt age ttt tac 144 
Ser His Glu Val Ala Ser Glu Gly Gly Val Met Gly Gly Ser Phe Tyr 
35 40 45 

9tg ggt geg gee tac age cca gca ttt cct tct gtt ace teg tte gae 192 
Val Gly Ala Ala Tyr Ser Pro Ala Phe Pro Ser Val Thr Ser Phe Asp 
50 55 60 

atg cgt gag tea age aaa gag acc tea tac gtt aga ggc tat gae aag 240 
Met Arg Glu Ser Ser Lys Glu Thr Ser Tyr Val Arg Gly Tyr Asp Lys 
65 70 75 80 

age att gca aeg att gat gtg agt gtg cca gca aac ttt tec aaa tct 288 
Ser He Ala Thr He Asp Val Ser Val Pro Ala Asn Phe Ser Lys Ser 
85 90 95 

ggc tac act ttt gee tte tct aaa aac tta ate aeg tct tte gae ggc 336 
Gly Tyr Thr Phe Ala Phe Ser Lys Asn Leu He Thr Ser Phe Asp Gly 
100 105 110 

get gtg gga tat tet ctg gga gga gcc aga gtg gaa ttg gaa geg age 384 
Ala Val Gly Tyr Ser Leu Gly Gly Ala Arg Val Glu Leu Glu Ala Ser 
115 120 125 

tac aga agg ttt get act ttg geg gae ggg cag tac gca aaa agt ggt 432 
Tyr Arg Arg Phe Ala Thr Leu Ala Asp Gly Gin Tyr Ala Lys Ser Gly 
130 135 140 

geg gaa tct ctg gca get att acc egc gae get aac att act gag acc 480 
Ala Glu Ser Leu Ala Ala He Thr Arg Asp Ala Asn He Thr Glu Thr 
145 150 155 160 

aat tac tte gta gtc aaa att gat gaa ate aca aac ace tea gtc atg 528 
Asn Tyr Phe Val Val Lys He Asp Glu He Thr Asn Thr Ser Val Met 
165 170 175 

tta aat ggc tgc tat gae gtg ctg cae aca gat tta cct gtg tee ecg 576 
Leu Asn Gly Cys Tyr Asp Val Leu His Thr Asp Leu Pro Val Ser Pro 
180 185 190 

tat gta tgt gcc ggg ata ggc gca age ttt gtt gae ate tct aag caa 624 
Tyr Val Cys Ala Gly He Gly Ala Ser Phe Val Asp He Ser Lys Gin 
195 200 205 
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gta acc aca aag ctg gcc tac agg ggc aag gtt ggg att age tac cag 672 
Val Thr Thr Lys Leu Ala Tyr Arg Gly Lys Val Gly lie Ser Tyr Gin 
210 215 220 

ttt act ccg gaa ata tec ttg gtg gca ggt ggg ttc tac cac ggg eta 720 
Phe Thr Pro Glu lie Ser Leu Val Ala Gly Gly Phe Tyr His Gly Leu 
225 230 235 240 

ttt gat gag tct tac aag gac att ccc gca cac aac agt gta aag ttc 768 
Phe Asp Glu Ser Tyr Lys Asp lie Pro Ala His Asn Ser Val Lys Phe 
245 250 255 

tct gga gaa gca aaa gee tea gtc aaa gcg cat att get gac tac ggc 816 
Ser Gly Glu Ala Lys Ala Ser Val Lys Ala His lie Ala Asp Tyr Gly 
260 265 270 

ttt aac ctt gga gca aga ttc ctg ttc age taa 849 
Phe Asn Leu Gly Ala Arg Phe Leu Phe Ser 
275 280 



<210> 6 

<211> 282 
<212> PRT 

<213> Anaplasma marginale 
<400> 6 

Met Asn Tyr Arg Glu Leu Phe Thr Gly Gly Leu Ser Ala Ala Thr Val 
15 10 15 

Cys Ala Cys Ser Leu Leu Val Ser Gly Ala Val Val Ala Ser Pro Met 
20 25 30 

Ser His Glu Val Ala Ser Glu Gly Gly Val Met Gly Gly Ser Phe Tyr 
35 40 45 

Val Gly Ala Ala Tyr Ser Pro Ala Phe Pro Ser Val Thr Ser Phe Asp 
50 55 60 

Met Arg Glu Ser Ser Lys Glu Thr Ser Tyr Val Arg Gly Tyr Asp Lys 
65 70 75 80 

Ser lie Ala Thr lie Asp Val Ser Val Pro Ala Asn Phe Ser Lys Ser 
85 90 95 

Gly Tyr Thr Phe Ala Phe Ser Lys Asn Leu lie Thr Ser Phe Asp Gly 
100 105 110 

Ala Val Gly Tyr Ser Leu Gly Gly Ala Arg Val Glu Leu Glu Ala Ser 
115 120 125 

Tyr Arg Arg Phe Ala Thr Leu Ala Asp Gly Gin Tyr Ala Lys Ser Gly 
130 135 140 

Ala Glu Ser Leu Ala Ala lie Thr Arg Asp Ala Asn lie Thr Glu Thr 
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9 UF-167XC3D2 
145 150 155 160 

Asn Tyr Phe Val Val Lys lie Asp Glu lie Thr Asn Thr Ser Val Met 
165 170 175 

Leu Asn Gly Cys Tyr Asp Val Leu His Thr Asp Leu Pro Val Ser Pro 
180 185 190 

Tyr Val Cys Ala Gly lie Gly Ala Ser Phe Val Asp lie Ser Lys Gin 
195 200 205 

Val Thr Thr Lys Leu Ala Tyr Arg Gly Lys Val Gly lie Ser Tyr Gin 
210 215 220 

Phe Thr Pro Glu lie Ser Leu Val Ala Gly Gly Phe Tyr His Gly Leu 
225 230 235 240 

Phe Asp Glu Ser Tyr Lys Asp lie Pro Ala His Asn Ser Val Lys Phe 
245 250 255 

Ser Gly Glu Ala Lys Ala Ser Val Lys Ala His lie Ala Asp Tyr Gly 
260 265 270 

Phe Asn Leu Gly Ala Arg Phe Leu Phe Ser 
275 280 

<210> 7 
<211> 132 
<212> DNA 

<213> Ehrlichia chaff eensis 
<400> 7 

ggaatgaatt cagggacatt tctactctta aagcgtttgc tacaccatca tctgcagcta 60 
ctccagactt agcaacagta acactgagtg tgtgtcactt tggagtagaa cttggaggaa 12 0 
gatttaactt ct 132 

<210> 8 
<211> 861 

<212> DNA 

<213> Ehrlichia chaffeensis 
<400> 8 

atatgaactg cgaaaaattt tttataacaa ctgcattaac attactaatg tccttcttac 60 
ctggaatatc actttctgat ccagtacagg atgacaacat tagtggtaat ttctacatca 120 
gtggaaagta tatgccaagc gcttcgcatt ttggagtttt ttctgccaag gaagaaagaa 180 
atacaacagt tggagtattt ggaatagagc aagattggga tagatgtgta atatctagaa 240 
ccactttaag cgatatattc accgttccaa attattcatt taagtatgaa aataatctat 300 
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^ ^ ^ — ~ — _ ^ A_ 

utccaggacc 


tgcaggagct 


attggctact 


caatggatgg 


cccaagaata 


gagcttgaag 


360 


taccttatga 


agcattcgat 


gttaaaaatc 


aaggtaacaa 


ttataagaac 


gaagcacata 


420 


gauatcatgc 


ccugccccat 


cttctcggca 


cagagacaca 


gatagatggt 


gcaggcagtg 


480 


cguccgcccc 


cccaacaaat 


gaaggactac 


ttgacaaatc 


atucacgcug 


aacgcatgtt 


540 


atgatgtaat 


aagtgaaggc 


ataccttttt 


ctccttatat 


atgtgcaggt 


attggtattg 


600 


atctagtatc 


catgtttgaa 


gctataaatc 


ctaaaatttc 


ttatcaagga 


aaattaggct 


660 


taagttaccc 


tataagccca 


gaagcttctg 


tgtttattgg 


tggacatttt 


cataaggtga 


720 


taggaaacga 


atttagagat 


attcctacta 


tgatacctag 


tgaatcagcg 


cttgcaggaa 


780 


aaggaaacta 


ccctgcaata 


gtaacactgg 


acgtgttcta 


ctttggcata 


gaacttggag 


840 


gaaggtttaa 


cttccaactt 


t 








861 


<210> 9 
<211> 837 

<212> DNA 

<213> Ehrlichia chaffeensis 










<400> 9 
atatgaattg 


caaaaaattt 


tttataacaa 


ctgcattagt 


atcactaatg 


tcctttctac 


60 


ctggaatatc 


attttctgat 


ccagtgcaag 


gtgacaatat 


tagtggtaat 


ttctatgtta 


120 


gtggcaagta 


tatgccaagt 


gcttcgcatt 


ttggcatgtt 


ttctgccaaa 


gaagaaaaaa 


180 


atcctactgt 


tgcattgtat 


ggcttaaaac 


aagattggga 


agggattagc 


tcatcaagtc 


240 


acaatgataa 


tcatttcaat 


aacaagggtt 


attcatttaa 


atatgaaaat 


aacccatttt 


300 


tagggtttgc 


aggagctatt 


ggttattcaa 


tgggtggtcc 


aagagtagag 


tttgaagtgt 


360 


cctatgaaac 


atttgacgtt 


aaaaatcagg 


gtaataacta 


taaaaatgat 


gctcacagat 


420 


actgtgcttt 


aggtcaacaa 


gacaacagcg 


gaatacctaa 


aactagtaaa 


tacgtactgt 


480 


taaaaagcga 


aggattgctt 


gacatatcat 


ttatgctaaa 


tgcatgctat 


gatataataa 


540 


acgagagcat 


acctttgtct 


ccttacatat 


gtgcaggtgt 


tggtactgat 


ttaatatcca 


600 


tgtttgaagc 


tacaaatcct 


aaaatttctt 


accaagggaa 


gttaggtcta 


agttactcta 


660 


taaacccaga 


agcttctgta 


tttattggtg 


gacattttca 


taaggtgata 


ggaaacgaat 


720 


ttagggacat 


tcctactctg 


aaagcatttg 


ttacgtcatc 


agctactcca 


gatctagcaa 


780 


tagtaacact 


aagtgtatgt 


cattttggaa 


tagaacttgg 


aggaaggttt 


aacttct 


837 
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<210> 10 
<211> 843 
<212> DNA 

<213> Ehrlichia chaffeensis 
<400> 10 



atatgaattg 


caaaaaattt 


tttataacaa 


ctacattagt 


atcgctaatg 


tccttcttac 


60 


ctggaatatc 


attttctgat 


gcagtacaga 


acgacaatgt 


tggtggtaat 


ttctatatca 


120 


gtgggaaata 


tgtaccaagt 


gtttcacatt 


ttggcgtatt 


ctctgctaaa 


caggaaagaa 


180 


atacaacaat 


cggagtattt 


ggattaaagc 


aagattggga 


tggcagcaca 


atatctaaaa 


240 


attctccaga 


aaatacattt 


aacgttccaa 


attattcatt 


taaatatgaa 


aataatccat 


300 


ttctaggttt 


tgcaggagct 


gttggttatt 


taatgaatgg 


tccaagaata 


gagttagaaa 


360 


tgtcctatga 


aacatttgat 


gtgaaaaacc 


agggtaataa 


ctataagaac 


gatgctcaca 


420 


aatattatgc 


tttaacccat 


aacagtgggg 


gaaagctaag 


caatgcaggt 


gataagtttg 


480 


tttttctaaa 


aaatgaagga 


ctacttgata 


tatcacttat 


gttgaatgca 


tgctatgatg 


540 


taataagtga 


aggaatacct 


ttctctcctt 


acatatgtgc 


a99tgttggt 


actgatttaa 


600 


tatccatgtt 


tgaagctata 


aaccctaaaa 


tttcttatca 


aggaaagtta 


ggtttgagtt 


660 


actccataag 


cccagaagct 


tctgtttttg 


ttggtggaca 


ttttcataag 


gtgataggga 


720 


atgaattcag 


agatattcct 


gctatgatac 


ccagtacctc 


aactctcaca 


ggtaatcact 


780 


ttactatagt 


aacactaagt 


gtatgccact 


ttggagtgga 


acttggagga 


aggtttaact 


840 



ttt 843 

<210> 11 
<211> 830 
<212> DNA 

<213> Ehrlichia chaffeensis 
<400> 11 

atatgaatta caaaaaagtt ttcataacaa gtgcattgat atcattaata tcttctctac 60 
ctggagtatc attttccgac ccagcaggta gtggtattaa cggtaatttc tacatcagtg 120 
gaaaatacat gccaagtgct tcgcattttg gagtattctc tgctaaggaa gaaagaaata 180 
caacagttgg agtgtttgga ctgaagcaaa attgggacgg aagcgcaata tccaactcct 240 
ccccaaacga tgtattcact gtctcaaatt attcatttaa atatgaaaac aacccgtttt 300 
taggttttgc aggagctatt ggttactcaa tggatggtcc aagaatagag cttgaagtat 360 
cttatgaaac atttgatgta aaaaatcaag gtaacaatta taagaatgaa gcacatagat 420 
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12 



UF-167XC3D2 



attgtgctct atcccataac tcagcagcag 

ttctaaaaaa tgaaggatta cttgacatat 

taggcgaagg catacctttt tctccttata 

ccatgtttga agctacaaat cctaaaattt 

ctataagccc agaagcttct gtgtttattg 

aatttagaga tattcctact ataataccta 

accctgcaat agtaatactg gatgtatgcc 

<210> 12 
<211> 864 
<212> DNA 

<213> Ehrlichia canis 
<400> 12 

atatgaaata taaaaaaact tttacagtaa 

attttatacc tttttatagt ccagcacgtg 

gaaaatatat gccaacagcg tcacattttg 

ttactaaggt attagttggg ttagatcaac 

atacagcaaa gagtcttaag gttcaaaatt 

taggatttgc aggagctatt ggttattcaa 

cacatgaaat atttgatact aaaaacccag 

attgcgcttt atctcatgga agtcacatat 

ctgcaaaaac tgataagttt gtacttctga 

tgttaaacgc atgttatgac ataacaactg 

caggtattgg tactgatctc atatctatgt 

aaggaaagtt aggtttaaac tatactataa 

actttcataa ggtaataggt aatgaattta 

caaacattaa agtacaacag tctgcaacag 

agattggaag tagatttttc tttt 

<210> 13 
<211> 399 
<212> DNA 
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acatgagtag 


tgcaagtaat 


aattttgtct 


480 


catttatgct 


gaacgcatgc 


tatgacgtag 


540 


tatgcgcagg 


tatcggtact 


gatttagtat 


600 


cttaccaagg 


aaagttaggt 


ttaagctact 


660 


gtgggcactt 


tcataaggta 


atagggaacg 


720 


ctggatcaac 


acttgcagga 


aaaggaaact 


780 


actttggaat 


agaaatggga 




830 


ctgcattagt 


attattaact 


tcctttacac 


60 


ccagtacaat 


tcacaacttc 


tacattagtg 


120 


gaattttttc 


agctaaagaa 


gaacaaagtt 


180 


gattatcaca 


taatattata 


aacaataatg 


240 


attcatttaa 


atacaaaaat 


aacccatttc 


300 


taggcaattc 


aagaatagaa 


ctagaagtat 


360 


gaaacaatta 


tttaaatgac 


tctcacaaat 


420 


gcagtgatgg 


aaatagcgga 


gattggtaca 


480 


aaaatgaagg 


tttacttgac 


gtctcattta 


540 


aaaaaatgcc 


tttttcacct 


tatatatgtg 


600 


ttgagacaac 


acaaaacaaa 


atatcttatc 


660 


actcaagagt 


ttctgttttt 


gcaggtgggc 


720 


aaggtattcc 


tactctatta 


cc'tgatggat 


780 


taacattaga 


tgtgtgccat 


ttcgggttag 


840.. 




• 




864 



13 UF-167XC3D2 

<213> Ehrlichia canis 
<400> 13 

atatgaattg taaaaaagtt ttcacaataa gtgcattgat atcatccata tacttcctac 60 

ctaatgtctc atactctaac ccagtatatg gtaacagtat gtatggtaat ttttacatat 120 

caggaaagta catgccaagt gttcctcatt ttggaatttt ttcagctgaa gaagagaaaa 180 

aaaagacaac tgtagtatat ggcttaaaag aaaactgggc aggagatgca atatctagtc 240 

aaagtccaga tgataatttt accattcgaa attactcatt caagtatgca agcaacaagt 3 00 

ttttagggtt tgcagtagct attggttact cgataggcag tccaagaata gaagttgaga 360 

tgtcttatga agcatttgat gtaaaaaatc aaggtaaca 399 



<210> 14 
<211> 43 

<212> PRT 

<213> Ehrlichia chaffeensis 

<400> 14 

Asn Glu Phe Arg Asp lie Ser Thr Leu Lys Ala Phe Ala Thr Pro Ser 
15 10 15 

Ser Ala Ala Thr Pro Asp Leu Ala Thr Val Thr Leu Ser Val Cys His 
20 25 30 

Phe Gly Val Glu Leu Gly Gly Arg Phe Asn Phe 
35 40 



<210> 15 
<211> 286 
<212> PRT 

<213> Ehrlichia chaffeensis 

<400> 15 

Met Asn Cys Glu Lys Phe Phe lie Thr Thr Ala Leu Thr Leu Leu Met 
15 10 15 

Ser Phe Leu Pro Gly lie Ser Leu Ser Asp Pro Val Gin Asp Asp Asn 
20 25 30 

lie Ser Gly Asn Phe Tyr lie Ser Gly Lys Tyr Met Pro Ser Ala Ser 
35 40 45 

His Phe Gly Val Phe Ser Ala Lys Glu Glu Arg Asn Thr Thr Val Gly 
50 55 60 

Val Phe Gly He Glu Gin Asp Trp Asp Arg Cys Val He Ser Arg Thr 
65 70 75 80 

Thr Leu Ser Asp He Phe Thr Val Pro Asn Tyr Ser Phe Lys Tyr Glu 
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UF-167XC3D2 



85 90 95 

Asn Asn Leu Phe Ser Gly Phe Ala Gly Ala lie Gly Tyr Ser Met Asp 
100 105 110 

Gly Pro Arg lie Glu Leu Glu Val Ser Tyr Glu Ala Phe Asp Val Lys 
115 120 125 

Asn Gin Gly Asn Asn Tyr Lys Asn Glu Ala His Arg Tyr Tyr Ala Leu 
130 135 140 

Ser His Leu Leu Gly Thr Glu Thr Gin lie Asp Gly Ala Gly Ser Ala 
145 150 155 160 

Ser Val Phe Leu lie Asn Glu Gly Leu Leu Asp Lys Ser Phe Met Leu 
165 170 175 

Asn Ala Cys Tyr Asp Val lie Ser Glu Gly lie Pro Phe Ser Pro Tyr 
180 185 190 

He Cys Ala Gly He Gly He Asp Leu Val Ser Met Phe Glu Ala He 
195 200 205 

Asn Pro Lys He Ser Tyr Gin Gly Lys Leu Gly Leu Ser Tyr Pro He 
210 215 220 

Ser Pro Glu Ala Ser Val Phe He Gly Gly His Phe His Lys Val He 

225 230 235 240 

Gly Asn Glu Phe Arg Asp He Pro Thr Met He Pro Ser Glu Ser Ala 
245 250 255 

Leu Ala Gly Lys Gly Asn Tyr Pro Ala He Val Thr Leu Asp Val Phe 
260 265 270 

Tyr Phe Gly He Glu Leu Gly Gly Arg Phe Asn Phe Gin Leu 
275 280 285 



<210> 16 
<211> 278 
<212> PRT 
<213> Ehrlichia 

<400> 16 
Met Asn Cys Lys 
1 

Ser Phe Leu Pro 
20 

He Ser Gly Asn 
35 

His Phe Gly Met 
50 



chaf feensis 

Lys Phe Phe He 
5 

Gly He Ser Phe 

Phe Tyr Val Ser 
40 

Phe Ser Ala Lys 
55 



Thr Thr Ala Leu 
10 

Ser Asp Pro Val 
25 

Gly Lys Tyr Met 



Glu Glu Lys Asn 
60 



Val Ser Leu Met 
15 

Gin Gly Asp Asn .. 
30 

Pro Ser Ala Ser 
45 

Pro Thr Val Ala 
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UF-167XC3D2 



Leu Tyr Gly 
65 

Asn Asp Asn 



Asn Pro Phe 



Leu Lys Gin 
70 

His Phe Asn 
85 

Leu Gly Phe 

100 



Asp Trp 
Asn Lys 
Ala Gly 



Glu Gly He 
75 

Gly Tyr Ser 
90 

Ala He Gly 
105 



Ser Ser Ser Ser His 
80 

Phe Lys Tyr Glu Asn 
95 

Tyr Ser Met Gly Gly 
110 



Pro Arg Val 
115 

Gin Gly Asn 
130 



Glu Phe Glu 



Asn Tyr Lys 



Val Ser 
120 

Asn Asp 
135 



Tyr Glu Thr 
Ala His Arg 



Phe Asp Val Lys Asn 
125 

Tyr Cys Ala Leu Gly 
140 



Gin Gin Asp 
145 

Lys Ser Glu 
Asp He He 



Val Gly Thr 
195 

Ser Tyr Gin 
210 



Asn Ser Gly 
150 

Gly Leu Leu 
165 

Asn Glu Ser 
180 

Asp Leu He 
Gly Lys Leu 



He Pro 



Asp He 



He Pro 



Ser Met 
200 

Gly Leu 
215 



Lys Thr Ser 
155 

Ser Phe Met 
170 

Leu Ser Pro 
185 

Phe Glu Ala 



Ser Tyr Ser 



Lys Tyr Val Leu Leu 
160 

Leu Asn Ala Cys Tyr 
175 

Tyr He Cys Ala Gly 
190 

Thr Asn Pro Lys He 
205 

He Asn Pro Glu Ala 
220 



Ser Val Phe 
225 

Arg Asp He 
Asp Leu Ala 



He Gly Gly 
230 

Pro Thr Leu 
245 

He Val Thr 
260 



His Phe 



Lys Ala 



Leu Ser 



His Lys Val 
235 

Phe Val Thr 

250 

Val Cys His 
265 



He Gly Asn Glu Phe 
240 

Ser Ser Ala Thr Pro 

255 

Phe Gly He Glu Leu 
270 



Gly Gly Arg 
275 



Phe Asn Phe 



<210> 17 
<211> 280 
<212> PRT 
<213> Ehrlichia 

<400> 17 
Met Asn Cys Lys 
1 

Ser Phe Leu Pro 
20 



chaf feensis 

Lys Phe Phe He 
5 

Gly He Ser Phe 



Thr Thr Thr Leu 
10 

Ser Asp Ala Val 

25 



Val Ser Leu Met 
15 

Gin Asn Asp Asn 
30 
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UF-167XC3D2 



Val Gly Gly Asn Phe Tyr lie Ser Gly Lys Tyr Val Pro Ser Val Ser 
35 40 45 

His Phe Gly Val Phe Ser Ala Lys Gin Glu Arg Asn fhr Thr lie Gly 
50 55 60 

Val Phe Gly Leu Lys Gin Asp Trp Asp Gly Ser Thr lie Ser Lys Asn 
65 70 75 80 

Ser Pro Glu Asn Thr Phe Asn Val Pro Asn Tyr Ser Phe Lys Tyr Glu 
85 90 95 

Asn Asn Pro Phe Leu Gly Phe Ala Gly Ala Val Gly Tyr Leu Met Asn 
100 105 110 

Gly Pro Arg lie Glu Leu Glu Met Ser Tyr Glu Thr Phe Asp Val Lys 
115 120 125 

Asn Gin Gly Asn Asn Tyr Lys Asn Asp Ala His Lys Tyr Tyr Ala Leu 
130 135 140 

Thr His Asn Ser Gly Gly Lys Leu Ser Asn Ala Gly Asp Lys Phe Val 
145 150 155 160 

Phe Leu Lys Asn Glu Gly Leu Leu Asp lie Ser Leu Met Leu Asn Ala 
165 170 175 

Cys Tyr .Asp Val lie Ser Glu Gly lie Pro Phe Ser Pro Tyr lie Cys 
180 185 190 

Ala Gly Val Gly Thr Asp Leu lie Ser Met Phe Glu Ala lie Asn Pro 
195 200 205 

Lys lie Ser Tyr Gin Gly Lys Leu Gly Leu Ser Tyr Ser lie Ser Pro 
210 215 220 

Glu Ala Ser Val Phe Val Gly Gly His Phe His Lys Val lie Gly Asn 
225 230 235 240 

Glu Phe Arg Asp lie Pro Ala Met lie Pro Ser Thr Ser Thr Leu Thr 
245 250 255 

Gly Asn His Phe Thr He Val Thr Leu Ser Val Cys His Phe Gly Val 
260 265 270 

Glu Leu Gly Gly Arg Phe Asn Phe 
275 280 



<210> 18 
<211> 276 
<212> PRT 

<213> Ehrlichia chaffeensis 
<400> 18 

Met Asn Tyr Lys Lys Val Phe He Thr Ser Ala Leu lie Ser Leu He 
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UF-167XC3D2 



10 



15 



Ser Ser Leu 



Pro Gly Val Ser Phe 
20 



Ser Asp Pro 
25 



Ala Gly 



Ser Gly lie 
30 



Asn Gly Asn 
35 

Phe Gly Val 
50 



Phe Tyr lie Ser Gly 
40 

Phe Ser Ala Lys Glu 
55 



Lys Tyr Met 
Glu Arg Asn 



Pro Ser 
45 

Thr Thr 
60 



Ala Ser His 



Val Gly Val 



Phe Gly Leu 
65 



Lys Gin Asn Trp Asp 
70 



Gly Ser Ala 
75 



lie Ser 



Asn Ser Ser 
80 



Pro Asn Asp 



Asn Pro Phe 



Val Phe Thr Val Ser 
85 

Leu Gly Phe Ala Gly 
100 



Asn Tyr Ser 
90 

Ala lie Gly 
105 



Phe Lys 
Tyr Ser 



Tyr Glu Asn 
95 

Met Asp Gly 
110 



Pro Arg lie 
115 

Gin Gly Asn 
130 



Glu Leu Glu Val Ser 
120 

Asn Tyr Lys Asn Glu 
135 



Tyr Glu Thr 
Ala His Arg 



Phe Asp 
125 

Tyr Cys 
140 



Val Lys Asn 



Ala Leu Ser 



His Asn Ser 
145 



Ala Ala Asp Met Ser 

150 



Ser Ala Ser 
155 



Asn Asn 



Phe Val Phe 
160 



Leu Lys Asn 
Tyr Asp Val 



Glu Gly Leu Leu Asp 
165 

Val Gly Glu Gly He 
180 



He Ser Phe 
170 

Pro Phe Ser 
185 



Met Leu 



Pro Tyr 



Asn Ala Cys 
175 

He Cys Ala 
190 



Gly He Gly 
195 

He Ser Tyr 
210 

Ala Ser Val 
225 

Phe Arg Asp 
Lys Gly Asn 



Thr Asp Leu Val Ser 
200 

Gin Gly Lys Leu Gly 
215 

Phe He Gly Gly His 
230 

He Pro Thr He He 
245 

Tyr Pro Ala He Val 
260 



Met Phe Glu 



Leu Ser Tyr 



Phe His Lys 
235 

Pro Thr Gly 
250 

He Leu Asp 
265 



Ala Thr 
205 

Ser He 
220 

Val He 



Ser Thr 



Val Cys 



Asn Pro Lys 
Ser Pro Glu 



Gly Asn Glu 
240 

Leu Ala Gly 
255 

His Phe Gly 
270 



He Glu Met 
275 



Gly 



<210> 19 
<211> 287 
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UF-167XC3D2 



<212> PRT 

<213> Ehrlichia canis 
<400> 19 

Met Lys Tyr Lys Lys Thr Phe Thr Val Thr Ala Leu Val Leu Leu Thr 
15 10 15 

Ser Phe Thr His Phe lie Pro Phe Tyr Ser Pro Ala Arg Ala Ser Thr 

20 25 30 

lie His Asn Phe Tyr lie Ser Gly Lys Tyr Met Pro Thr Ala Ser His 
35 40 45 

Phe Gly lie Phe Ser Ala Lys Glu Glu Gin Ser Phe Thr Lys Val Leu 
50 55 60 

Val Gly Leu Asp Gin Arg Leu Ser His Asn lie lie Asn Asn Asn Asp 
65 70 75 80 

Thr Ala Lys Ser Leu Lys Val Gin Asn Tyr Ser Phe Lys Tyr Lys Asn 
85 90 95 

Asn Pro Phe Leu Gly Phe Ala Gly Ala lie Gly Tyr Ser lie Gly Asn 
100 105 110 

Ser Arg lie Glu Leu Glu Val Ser His Glu lie Phe Asp Thr Lys Asn 
115 120 125 

Pro Gly Asn Asn Tyr Leu Asn Asp Ser His Lys Tyr Cys Ala Leu Ser 
130 135 140 

His Gly Ser His lie Cys Ser Asp Gly Asn Ser Gly Asp Trp Tyr Thr 
145 150 155 160 

Ala Lys Thr Asp Lys Phe Val Leu Leu Lys Asn Glu Gly Leu Leu Asp 
165 170 175 

Val Ser Phe Met Leu Asn Ala Cys Tyr Asp lie Thr Thr Glu Lys Met 
180 185 190 

Pro Phe Ser Pro Tyr lie Cys Ala Gly lie Gly Thr Asp Leu lie Ser 
195, 200 205 

Met Phe Glu Thr Thr Gin Asn Lys lie Ser Tyr Gin Gly Lys Leu Gly 
210 215 220 

Leu Asn Tyr Thr lie Asn Ser Arg Val Ser Val Phe Ala Gly Gly His 
225 230 235 240 

Phe His Lys Val lie Gly Asn Glu Phe Lys Gly lie Pro Thr Leu Leu 
245 250 255 

Pro Asp Gly Ser Asn lie Lys Val Gin Gin Ser Ala Thr Val Thr Leu 
260 265 270 

Asp Val Cys His Phe Gly Leu Glu lie Gly Ser Arg Phe Phe Phe 
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275 



<210> 20 

<211> 133 
<212> PRT 

<213> Ehrlichia canis 
<400> 20 

Met Asn Cys Lys Lys Val Phe 
1 5 

Tyr Phe Leu Pro Asn Val Ser 
20 

Met Tyr Gly Asn Phe Tyr lie 
35 

His Phe Gly lie Phe Ser Ala 
50 55 

Val Tyr Gly Leu Lys Glu Asn 
65 70 

Ser Pro Asp Asp Asn Phe Thr 
85 

Ser Asn Lys Phe Leu Gly Phe 
100 

Ser Pro Arg lie Glu Val Glu 
115 

Asn Gin Gly Asn Asn 
130 



<210> 21 
<211> 686 

<212> DNA 

<213> Ehrlichia canis 

<400> 21 

atgaaagcta tcaaattcat acttaatgtc tgcttactat ttgcagcaat atttttaggg 60 

tattcctata ttacaaaaca aggcatattt caaacaaaac atcatgatac acctaatact 120 

actataccaa atgaagacgg tattcaatct agctttagct taatcaatca agacggtaaa 180 

acagtaacca gccaagattt cctagggaaa cacatgttag ttttgtttgg attctctgca 240 

tgtaaaagca tttgccctgc agaattggga ttagtatctg aagcacttgc acaacttggt 300 

aataatgcag acaaattaca agtaattttt attacaattg atccaaaaaa tgatactgta 360 

gaaaaattaa aagaatttca tgaacatttt gattcaagaa ttcaaatgtt aacaggaaat 420 
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280 



285 



Thr lie Ser Ala Leu 
10 



lie Ser Ser lie 
15 



Tyr Ser Asn Pro Val 
25 



Tyr Gly Asn Ser 
30 



Ser Gly Lys Tyr Met 
40 



Pro Ser Val Pro 
45 



Glu Glu Glu Lys Lys 
60 



Lys Thr Thr Val 



Trp Ala Gly Asp Ala 
75 



lie Ser Ser Gin 
80 



lie Arg Asn Tyr Ser 
90 



Phe Lys Tyr Ala 
95 



Ala Val Ala lie Gly 
105 



Tyr Ser lie Gly 
110 



Met Ser Tyr Glu Ala 
120 



Phe Asp Val Lys 
125 



20 



UF-167XC3D2 



actgaagaca ttaatcaaat aattaaaaat tataaaatat atgttggaca agcagataaa 480 
gatcatcaaa ttaaccattc tgcaataatg taccttattg acaaaaaagg atcatatctt 540 
tcacacttca ttccagattt aaaatcacaa gaaaatcaag tagataagtt actatcttta 600 
gttaagcagt atctgtaaat aaattcatgg aatacgttgg atgagtaggt tttttttagt 660 
atttttagtg ctaataacat tggcat 686 



<210> 22 
<211> 618 
<212> DNA 

<213> Ehrlichia chaffeensis 



<400> 22 



atgaaagtta 


tcaaatttat 


acttaatatc 


tgtttattat 


ttgcagcaat 


ttttctagga 


60 


tattcctacg 


taacaaaaca 


aggcattttt 


caagtaagag 


atcataacac 


tcccaataca 


120 


aatatatcaa 


ataaagccag 


cattactact 


agtttttcgt 


tagtaaatca 


agatggaaat 


180 


acagtaaata 


gtcaagattt 


tttgggaaaa 


tacatgctag 


ttttatttgg 


attttcttca 


240 


tgtaaaagca 


tctgccctgc 


tgaattagga 


atagcatctg 


aagttctctc 


acagcttggt 


300 


aatgacacag 


acaagttaca 


agtaattttc 


attacaattg 


atccaacaaa 


tgatactgta 


360 


caaaaattaa 


aaacatttca 


tgaacatttt 


gatcctagaa 


ttcaaatgct 


aacaggcagt 


420 


gcagaagata 


ttgaaaaaat 


aataaaaaat 


tacaaaatat 


atgttggaca 


agcagataaa 


480 


gataatcaaa 


ttgatcactc 


tgccataatg 


tacattatcg 


ataaaaaagg 


agaatacatt 


540 


tcacactttt 


ctccagattt 


aaaatcaaca 


gaaaatcaag 


tagataagtt 


actatctata 


600 


ataaaacaat 


atctctaa 










618 



<210> 23 

<211> 205 
<212> PRT 

<213> Ehrlichia canis 
<400> 23 

Met Lys Ala lie Lys Phe lie Leu Asn Val Cys Leu Leu Phe Ala Ala 
15 10 15 

lie Phe Leu Gly Tyr Ser Tyr lie Thr Lys Gin Gly lie Phe Gin Thr 
20 25 30 

Lys His His Asp Thr Pro Asn Thr Thr lie Pro Asn Glu Asp Gly lie 
35 40 45 
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21 UF-167XC3D2 

Gin Ser Ser Phe Ser Leu lie Asn Gin Asp Gly Lys Thr Val Thr Ser 
50 55 60 

Gin Asp Phe Leu Gly Lys His Met Leu Val Leu Phe Gly Phe Ser Ala 
65 70 75 80 

Cys Lys Ser lie Cys Pro Ala Glu Leu Gly Leu Val Ser Glu Ala Leu 
85 90 95 

Ala Gin Leu Gly Asn Asn Ala Asp Lys Leu Gin Val lie Phe lie Thr 
100 105 110 

lie Asp Pro Lys Asn Asp Thr Val Glu Lys Leu Lys Glu Phe His Glu 
115 120 125 

His Phe Asp Ser Arg lie Gin Met Leu Thr Gly Asn Thr Glu Asp lie 
130 135 140 

Asn Gin lie lie Lys Asn Tyr Lys lie Tyr Val Gly Gin Ala Asp Lys 
145 150 155 160 

Asp His Gin lie Asn His Ser Ala lie Met Tyr Leu lie Asp Lys Lys 
165 170 175 

Gly Ser Tyr Leu Ser His Phe lie Pro Asp Leu Lys Ser Gin Glu Asn 
180 185 190 

Gin Val Asp Lys Leu Leu Ser Leu Val Lys Gin Tyr Leu 
195 200 205 



<210> 24 
<211> 205 
<212> PRT 
<213> Ehrlichia 

<400> 24 
Met Lys Val He 
1 

He Phe Leu Gly 
20 

Arg Asp His Asn 
35 

Thr Thr Ser Phe 
50 

Gin Asp Phe Leu 
65 

Cys Lys Ser He 



Ser Gin Leu Gly 



chaf feensis 



Lys Phe He Leu 
5 

Tyr Ser Tyr Val 



Thr Pro Asn Thr 
40 

Ser Leu Val Asn 
55 

Gly Lys Tyr Met 
70 

Cys Pro Ala Glu 
85 

Asn Asp Thr Asp 



Asn He Cys Leu 
10 

Thr Lys Gin Gly 
25 

Asn He Ser Asn 



Gin Asp Gly Asn 
60 

Leu Val Leu Phe 
75 

Leu Gly He Ala 
90 

Lys Leu Gin Val 



Leu Phe Ala Ala 
15 

He Phe Gin Val 
30 

Lys Ala Ser He 
45 

Thr Val Asn Ser 



Gly Phe Ser Ser 
80 

Ser Glu Val Leu 
95 

He Phe He Thr 
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22 UF-167XC3D2 
100 105 110 

lie Asp Pro Thr Asn Asp Thr Val Gin Lys Leu Lys Thr Phe His Glu 
115 120 125 

His Phe Asp Pro Arg lie Gin Met Leu Thr Gly Ser Ala Glu Asp lie 
130 135 140 

Glu Lys lie lie Lys Asn Tyr Lys lie Tyr Val Gly Gin Ala Asp Lys 
145 150 155 160 

Asp Asn Gin lie Asp His Ser Ala lie Met Tyr lie lie Asp Lys Lys 
165 170 175 

Gly Glu Tyr lie Ser His Phe Ser Pro Asp Leu Lys Ser Thr Glu Asn 
180 185 190 

Gin Val Asp Lys Leu Leu Ser lie lie Lys Gin Tyr Leu 
195 200 205 



<210> 25 
<211> 618 
<212> DNA 

<213> Cowdria ruminant ium 

<220> 

<221> CDS 

<222> (1) . . (615) 

<400> 25 

atg aag get ate aag ttt ata ctt aat eta tgt tta eta ttt gea gea 48 
Met Lys Ala lie Lys Phe lie Leu Asn Leu Cys Leu Leu Phe Ala Ala 
15 10 15 

att ttt ttg gga tat tct tac ata aca aaa caa ggt ata ttc caa cca 96 
lie Phe Leu Gly Tyr Ser Tyr lie Thr Lys Gin Gly lie Phe Gin Pro 
20 25 30 

aaa tta cac gac tct cct gat gtt aat ata teg aac aaa gcg gat ata 144 
Lys Leu His Asp Ser Pro Asp Val Asn lie Ser Asn Lys Ala Asp lie 
35 40 45 

aat act age ttt age tta att aat cag gat ggt att acg ata tct agt 192 
Asn Thr Ser Phe Ser Leu lie Asn Gin Asp Gly lie Thr lie Ser Ser 
50 55 60 

aaa gac ttc ctt gga aaa cat atg tta gtc ctt ttt ggg ttt tct tct 240 
Lys Asp Phe Leu Gly Lys His Met Leu Val Leu Phe Gly. Phe Ser Ser 
65 70 75 80 

tgt aaa act att tgc ccc atg gaa eta ggg tta gea tec aca att eta 288 
Cys Lys Thr lie Cys Pro Met Glu Leu Gly Leu Ala Ser Thr lie Leu 
85 90 95 

gat caa ctt ggc aac gaa tct gac aag tta caa gta gtc ttt ata act 336 
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Asp Gin Leu Gly Asn Glu Ser Asp Lys Leu Gin Val Val Phe lie Thr 
100 105 110 

att gat cca aca aaa gat act gta gaa aca eta aaa gag ttt cac aaa 384 
lie Asp Pro Thr Lys Asp Thr Val Glu Thr Leu Lys Glu Phe His Lys 
115 120 125 

aat ttt gac tea egg att eaa atg tta aea gga aac att gaa get att 432 
Asn Phe Asp Ser Arg lie Gin Met Leu Thr Gly Asn lie Glu Ala lie 
130 135 140 

aat caa ata gta caa ggg tac aaa gta tat gta ggt cag eea gae aat 480 
Asn Gin lie Val Gin Gly Tyr Lys Val Tyr Val Gly Gin Pro Asp Asn 
145 150 155 160 

gat aac caa att aac eat tet gga ata atg tat att gta gae aag aaa 528 
Asp Asn Gin lie Asn His Ser Gly lie Met Tyr lie Val Asp Lys Lys 
165 170 175 

gga gaa tat tta aca eat ttt gta cca gat tta aag tea aaa gag cet 576 
Gly Glu Tyr Leu Thr His Phe Val Pro Asp Leu Lys Ser Lys Glu Pro 
180 185 190 

caa gtg gat aaa tta ett tet tta att aag cag tat ctt taa 618 
Gin Val Asp Lys Leu Leu Ser Leu lie Lys Gin Tyr Leu 
195 200 205 



<210> 26 
<211> 205 
<212> PRT 

<213> Cowdria ruminantium 
<400> 26 

Met Lys Ala lie Lys Phe lie Leu Asn Leu Cys Leu Leu Phe Ala Ala 
15 10 15 

lie Phe Leu Gly Tyr Ser Tyr lie Thr Lys Gin Gly lie Phe Gin Pro 
20 25 30 

Lys Leu His Asp Ser Pro Asp Val Asn lie Ser Asn Lys Ala Asp lie 
35 40 45 

Asn Thr Ser Phe Ser Leu lie Asn Gin Asp Gly He Thr He Ser Ser 
50 55 60 

Lys Asp Phe Leu Gly Lys His Met Leu Val Leu Phe Gly Phe Ser Ser 
65 70 75 80 

Cys Lys Thr He Cys Pro Met Glu Leu Gly Leu Ala Ser Thr He Leu 
85 90 95 

Asp Gin Leu Gly Asn Glu Ser Asp Lys Leu Gin Val Val Phe He Thr 
100 105 110 

He Asp Pro Thr Lys Asp Thr Val Glu Thr Leu Lys Glu Phe His Lys 
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24 



UF-167XC3D2 



115 



120 



125 



Asn Phe Asp Ser Arg lie Gin Met Leu Thr Gly Asn lie Glu Ala lie 
130 135 140 

Asn Gin lie Val Gin Gly Tyr Lys Val Tyr Val Gly Gin Pro Asp Asn 
145 150 155 160 

Asp Asn Gin lie Asn His Ser Gly lie Met Tyr lie Val Asp Lys Lys 
165 170 175 

Gly Glu Tyr Leu Thr His Phe Val Pro Asp Leu Lys Ser Lys Glu Pro 
180 185 190 



Gin Val Asp Lys Leu Leu Ser Leu lie Lys Gin Tyr Leu 
195 200 205 



<210> 27 
<211> 981 
<212> DNA 

<213> Cowdria ruminant i urn 

<220> 

<221> CDS 

<222> (1) . . (978) 

<400> 27 

atg aag aaa ata ttg gtt acg ttt tta gtt gtt gtt aat gtg ttt tgt 48 
Met Lys Lys He Leu Val Thr Phe Leu Val Val Val Asn Val Phe Cys 
15 10 15 

aat get gcc att get tea act gae tea tea gaa gat aaa cag tat att 96 
Asn Ala Ala He Ala Ser Thr Asp Ser Ser Glu Asp Lys Gin Tyr He 
20 25 30 

tta att ggt act ggt tct atg act gga gta tat tat cet ata gga ggt 144 
Leu He Gly Thr Gly Ser Met Thr Gly Val Tyr Tyr Pro He Gly Gly 
35 40 45 

age ata tgt agg ttt att gea tct gat tat ggt aat gat aat aac age 192 
Ser He Cys Arg Phe He Ala Ser Asp Tyr Gly Asn Asp Asn Asn Ser 
50 55 60 

ata gtt tgt tct ata tct tct aca act ggt age gta tat aat ctt aat 240 
He Val Cys Ser He Ser Ser Thr Thr Gly Ser Val Tyr Asn Leu Asn 
65 70 75 80 

tct atg egt tat gea aat atg gat ata ggt att att eaa tct gat. tta 288 
Ser Met Arg Tyr Ala Asn Met Asp He Gly He He Gin Ser Asp Leu 
85 90 95 

gag tae tat gea tat aat ggt att ggt tta tat gaa aaa atg eea gea 336 
Glu Tyr Tyr Ala Tyr Asn Gly He Gly Leu Tyr Glu Lys Met Pro Ala 
100 105 110 
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atg agg cat eta aga ata tta tct tea tta cat aaa gaa tat ctt aca 3 84 
Met Arg His Leu Arg lie Leu Ser Ser Leu His Lys Glu Tyr Leu Thr 
115 120 125 

att gtt gtt agg gcg aat tct aat ata tea gtt att gat gat ata aaa 432 
lie Val Val Arg Ala Asn Ser Asn lie Ser Val lie Asp Asp lie Lys 
130 135 140 

ggc aaa aga gtt aat att ggt agt cct ggt act ggt gta aga ata gea 480 
Gly Lys Arg Val Asn lie Gly Ser Pro Gly Thr Gly Val Arg lie Ala 
145 150 155 160 

atg tta aaa ttg tta aat gaa aaa gga tgg gga aga aaa gat ttt get 528 
Met Leu Lys Leu Leu Asn Glu Lys Gly Trp Gly Arg Lys Asp Phe Ala 
165 170 175 

gtt atg gea gaa tta aaa. tea tea gag caa get eaa gea tta tgt gat 576 
Val Met Ala Glu Leu Lys Ser Ser Glu Gin Ala Gin Ala Leu Cys Asp 
180 185 190 

aat aaa att gat gtg atg gta gat gtt gtt gga cat cct aat get gea 624 
Asn Lys lie Asp Val Met Val Asp Val Val Gly His Pro Asn Ala Ala 
195 200 205 

att eaa gaa gea gea gea act tgt gat ata aaa ttt att tct tta gat 672 
lie Gin Glu Ala Ala Ala Thr Cys Asp lie Lys Phe lie Ser Leu Asp 
210 215 220 

gat gat etc ata gat aaa tta cat act aag tat cec tat tat aaa agg 720 
Asp Asp Leu lie Asp Lys Leu His Thr Lys Tyr Pro Tyr Tyr Lys Arg 
225 230 235 240 

gat att att agt ggt gcg tta tac agt aac tta cct gat ata eaa act 768 
Asp lie lie Ser Gly Ala Leu Tyr Ser Asn Leu Pro Asp He Gin Thr 
245 250 255 

gtt tea gta aaa get tct tta ata aca act act gaa tta age aat gag 816 
Val Ser Val Lys Ala Ser Leu He Thr Thr Thr Glu Leu Ser Asn Glu 
260 265 270 

ttg gee tat aaa gtt gtt aaa tct ttg gtt age eat tta eat gaa eta 864 
Leu Ala Tyr Lys Val Val Lys Ser Leu Val Ser His Leu His Glu Leu 
275 280 285 

cat gga att act gga get ctt aga aat ctt act gta aaa gac atg gta 912 
His Gly He Thr Gly Ala Leu Arg Asn Leu Thr Val Lys Asp Met Val 
290 295 300 

cag tea gat att aca cct tta eat gac ggt gea aaa egt tat tat aag . 960 
Gin Ser Asp He Thr Pro Leu His Asp Gly Ala Lys Arg Tyr Tyr Lys 
305 310 315 320 

gaa att gga gtt ata aaa taa 981 
Glu He Gly Val He Lys 
325 
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26 UF-167XC3D2 



<210> 28 
<211> 326 
<212> PRT 

<213> Cowdria ruminantium 
<400> 28 

Met Lys Lys He Leu Val Thr Phe Leu Val Val Val Asn Val Phe Cys 
15 10 15 

Asn Ala Ala He Ala Ser Thr Asp Ser Ser Glu Asp Lys Gin Tyr He 
20 25 30 

Leu He Gly Thr Gly Ser Met Thr Gly Val Tyr Tyr Pro He Gly Gly 
35 40 45 

Ser He Cys Arg Phe He Ala Ser Asp Tyr Gly Asn Asp Asn Asn Ser 
50 55 60 

He Val Cys Ser He Ser Ser Thr Thr Gly Ser Val Tyr Asn Leu Asn 
65 70 75 80 

Ser Met Arg Tyr Ala Asn Met Asp He Gly He He Gin Ser Asp Leu 
85 90 95 

Glu Tyr Tyr Ala Tyr Asn Gly He Gly Leu Tyr Glu Lys Met Pro Ala 
100 105 110 

Met Arg His Leu Arg He Leu Ser Ser Leu His Lys Glu Tyr Leu Thr 
115 120 125 

He Val Val Arg Ala Asn Ser Asn He Ser Val He Asp Asp He Lys 
130 135 140 

Gly Lys Arg Val Asn He Gly Ser Pro Gly Thr Gly Val Arg He Ala 
145 150 155 160 

Met Leu Lys Leu Leu Asn Glu Lys Gly Trp Gly Arg Lys Asp Phe Ala 
165 170 175 

Val Met Ala Glu Leu Lys Ser Ser Glu Gin Ala Gin Ala Leu Cys Asp 
180 185 190 

Asn Lys He Asp Val Met Val Asp Val Val Gly His Pro Asn Ala Ala 
195 200 205 

He Gin Glu Ala Ala Ala Thr Cys Asp He Lys Phe He Ser Leu Asp 
210 215 220 

Asp Asp Leu He Asp Lys Leu His Thr Lys Tyr Pro Tyr Tyr Lys Arg 
225 230 235 240 

Asp He He Ser Gly Ala Leu Tyr Ser Asn Leu Pro Asp He Gin Thr 
245 250 255 

Val Ser Val Lys Ala Ser Leu He Thr Thr Thr Glu Leu Ser Asn Glu 
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27 UF-167XC3D2 
260 265 270 

Leu Ala Tyr Lys Val Val Lys Ser Leu Val Ser His Leu His Glu Leu 
275 280 285 

His Gly lie Thr Gly Ala Leu Arg Asn Leu Thr Val Lys Asp Met Val 
290 295 300 

Gin Ser Asp lie Thr Pro Leu His Asp Gly Ala Lys Arg Tyr Tyr Lys 
305 310 315 320 

Glu He Gly Val He Lys 
325 



<210> 29 
<211> 519 
<212> DNA 

<213> Cowdria ruminantium 

<220> 

<221> CDS 

<222> (1) . . (516) 

<400> 29 

atg aat ata ttc aat tat atg cag ata atg cct aat ata agt gtt gat 48 

Met Asn He Phe Asn Tyr Met Gin lie Met Pro Asn He Ser Val Asp 
15 10 15 

gca ttt gtt gca cct act get gta att ata ggt gat gtt tgt gta aat 96 
Ala Phe Val Ala Pro Thr Ala Val He He Gly Asp Val Cys Val Asn 
20 25 30 

gac aag tgt age att tgg tat aac tea gta tta cgt gga gat gta ggc 144 
Asp Lys Cys Ser He Trp Tyr Asn Ser Val Leu Arg Gly Asp Val Gly 
35 40 45 

caa att gtt att ggt gta ggt act aat att caa gat ggg aca ata ata 192 
Gin He Val He Gly Val Gly Thr Asn He Gin Asp Gly Thr He He 
50 55 60 

cat gtt gat agg aaa tat ggt aat acg aat att ggc aaa aag gtt act 240 
His Val Asp Arg Lys Tyr Gly Asn Thr Asn He Gly Lys Lys Val Thr 
65 70 75 80 

att ggg cat ggg tgt ata tta cat get tgt gag ata caa gat tat gtg 288 
He Gly His Gly Cys He Leu His Ala Cys Glu He Gin Asp Tyr Val 
85 90 95 

ett gtt gga atg gga tet att att atg gat aac gtt gtg gtt gaa aag 336 
Leu Val Gly Met Gly Ser He He Met Asp Asn Val Val Val Glu Lys 
100 105 110 

aat gca atg gtg get get gga tea tta gtg gta aga ggt aaa gtt gtg 384 
Asn Ala Met Val Ala Ala Gly Ser Leu Val Val Arg Gly Lys Val Val 
115 120 125 
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28 



UF-167XC3D2 



aaa act ggt gaa tta tgg get ggt agg cct gca caa ttt tta aga atg 432 
Lys Thr Gly Glu Leu Trp Ala Gly Arg Pro Ala Gin Phe Leu Arg Met 
130 135 140 

ttg tct agt gat gaa att aaa gag ata agt aaa tct get gat aac tat 480 
Leu Ser Ser Asp Glu lie Lys Glu lie Ser Lys Ser Ala Asp Asn Tyr 
145 150 155 160 

ata gag ctt gcc agt gat tac ata act ggt aag ttg taa 519 
lie Glu Leu Ala Ser Asp Tyr lie Thr Gly Lys Leu 
165 170 



<210> 30 
<211> 172 
<212> PRT 

<213> Cowdria ruminantium 

<400> 30 

Met Asn lie Phe Asn Tyr Met Gin lie Met Pro Asn lie Ser Val Asp 
15 10 15 

Ala Phe Val Ala Pro Thr Ala Val lie lie Gly Asp Val Cys Val Asn 
20 25 30 

Asp Lys Cys Ser lie Trp Tyr Asn Ser Val Leu Arg Gly Asp Val Gly 
35 40 45 

Gin He Val He Gly Val Gly Thr Asn He Gin Asp Gly Thr He He 
50 55 60 

His Val Asp Arg Lys Tyr Gly Asn Thr Asn He Gly Lys Lys Val Thr 
65 70 75 80 

He Gly His Gly Cys He Leu His Ala Cys Glu He Gin Asp Tyr Val 
85 90 95 

Leu Val Gly Met Gly Ser He He Met Asp Asn Val Val Val Glu Lys 
100 105 110 

Asn Ala Met Val Ala Ala Gly Ser Leu Val Val Arg Gly Lys Val Val 
115 120 125 

Lys Thr Gly Glu Leu Trp Ala Gly Arg Pro Ala Gin Phe Leu Arg Met 
130 135 140 

Leu Ser Ser Asp Glu He Lys Glu He Ser Lys Ser Ala Asp Asn Tyr 
145 150 155 160 

He Glu Leu Ala Ser Asp Tyr He Thr Gly Lys Leu 
165 170 



<210> 31 
<211> 753 
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<212> DNA 

<213> Cowdria ruminant ium 

<220> 

<221> CDS 

<222> (1) . . (750) 

<400> 31 

atg atg ata aga ate ttt ctt ttg tta ggc tta gta tta tta gta gca 48 
Met Met lie Arg lie Phe Leu Leu Leu Gly Leu Val Leu Leu Val Ala 
15 10 15 

agt ttt cca eta tta aat aac tgg eta tot aat cat tct ggt aag tct 96 
Ser Phe Pro Leu Leu Asn Asn Trp Leu Ser Asn His Ser Gly Lys Ser 
20 25 30 

act aca ttg gat aag gat gca gtt ata tct ata gtt gag gaa tat ata 144 
Thr Thr Leu Asp Lys Asp Ala Val lie Ser lie Val Glu Glu Tyr lie 
35 40 45 

acc aat tat cct cag agg gta ata gat tta ctt act aca ggc caa gca 192 
Thr Asn Tyr Pro Gin Arg Val lie Asp Leu Leu Thr Thr Gly Gin Ala 
50 55 60 

caa gca gaa aga gca gag ctt act gaa aat att aaa aaa tat aaa tct 24 0 
Gin Ala Glu Arg Ala Glu Leu Thr Glu Asn lie Lys Lys Tyr Lys Ser 
65 70 75 80 

gag ctt gaa gat att gca tac cca tct get ggc aat aaa gae agt aaa 288 
Glu Leu Glu Asp lie Ala Tyr Pro Ser Ala Gly Asn Lys Asp Ser Lys 
85 90 95 

att gca ttt att gag ttc ttc gat tac tct tgt ggt tat tgt aaa atg 336 
lie Ala Phe lie Glu Phe Phe Asp Tyr Ser Cys Gly Tyr Cys Lys Met 
100 105 110 

atg ttt gaa gat ate aaa caa att ata aaa gat ggt aag gta cgt gtt 384 
Met Phe Glu Asp lie Lys Gin lie lie Lys Asp Gly Lys Val Arg Val 
115 120 125 

att ttt aga gat ttt cca ata ctt ggg gaa teg teg tta aag get gtt 432 
lie Phe Arg Asp Phe Pro lie Leu Gly Glu Ser Ser Leu Lys Ala Val 
130 135 140 

aaa gca gca- ttg get gta eat ctt ate aat cca agt aaa tac ttg gac 480 
Lys Ala Ala Leu Ala Val His Leu lie Asn Pro Ser Lys Tyr Leu Asp 
145 > 150 155 160 

ttc tat tat gca gca tta aat cat aaa cag cca ttt aat gat gaa tct 528 
Phe Tyr Tyr Ala Ala Leu Asn His Lys Gin Pro Phe Asn Asp Glu Ser 
165 170 175 

ata ctt aat ata gtt aaa tea ctt gaa att tea gaa gag gaa ttt aaa 576 
lie Leu Asn lie Val Lys Ser Leu Glu lie Ser Glu Glu Glu Phe Lys 
180 185 190 
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30 



UF-167XC3D2 



gat tct tta tct aaa aat tct agt act att gat aag atg ata gag tec 624 
Asp Ser Leu Ser Lys Asn Ser Ser Thr lie Asp Lys Met lie Glu Ser 
195 200 205 

act aga aat ctg get gag aag tta aat ate aga ggt act cct get ett 672 
Thr Arg Asn Leu Ala Glu Lys Leu Asn lie Arg Gly Thr Pro Ala Leu 
210 215 220 

ata ata ggt gat gea ttc att ggg gga get gea gat tta tea act tta 720 
lie lie Gly Asp Ala Phe lie Gly Gly Ala Ala Asp Leu Ser Thr Leu 
225 230 235 240 

aga agt aaa ata gta gaa cag cag gaa caa taa 753 
Arg Ser Lys lie Val Glu Gin Gin Glu Gin 
245 250 



<210> 32 
<211> 250 
<212> PRT 

<213> Cowdria ruminant ium 
<400> 32 

Met Met lie Arg lie Phe Leu Leu Leu Gly Leu Val Leu Leu Val Ala 
15 10 15 

Ser Phe Pro Leu Leu Asn Asn Trp Leu Ser Asn His Ser Gly Lys Ser 
20 25 30 

Thr Thr Leu Asp Lys Asp Ala Val lie Ser lie Val Glu Glu Tyr lie 
35 40 45 

Thr Asn Tyr Pro Gin Arg Val lie Asp Leu Leu Thr Thr Gly Gin Ala 
50 55 60 

Gin Ala Glu Arg Ala Glu Leu Thr Glu Asn lie Lys Lys Tyr Lys Ser 
65 70 75 80 

Glu Leu Glu Asp lie Ala Tyr Pro Ser Ala Gly Asn Lys Asp Ser Lys 
85 90 95 

lie Ala Phe lie Glu Phe Phe Asp Tyr Ser Cys Gly Tyr Cys Lys Met 
100 105 110 

Met Phe Glu Asp lie Lys Gin lie lie Lys Asp Gly Lys Val Arg Val 
115 120 125 

lie Phe Arg Asp Phe Pro lie Leu Gly Glu Ser Ser Leu Lys Ala Val 
130 135 140 

Lys Ala Ala Leu Ala Val His Leu lie Asn Pro Ser Lys Tyr Leu Asp 
145 150 155 160 

Phe Tyr Tyr Ala Ala Leu Asn His Lys Gin Pro Phe Asn Asp Glu Ser 
165 170 175 
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31 UF-167XC3D2 

lie Leu Asn lie Val Lys Ser Leu Glu lie Ser Glu Glu Glu Phe Lys 
180 185 190 

Asp Ser Leu Ser Lys Asn Ser Ser Thr lie Asp Lys Met lie Glu Ser 
195 200 205 

Thr Arg Asn Leu Ala Glu Lys Leu Asn lie Arg Gly Thr Pro Ala Leu 
210 215 220 

lie lie Gly Asp Ala Phe lie Gly Gly Ala Ala Asp Leu Ser Thr Leu 
225 230 235 240 

Arg Ser Lys lie Val Glu Gin Gin Glu Gin 
245 250 



<210> 33 
<211> 450 
<212> DNA 

<213> Cowdria ruminant ium 

<220> 

<221> CDS 

<222> (1) . . (447) 

<400> 33 

atg cat aga tea aat att att gaa att ttt ata gga ttc eta gtg tta 48 
Met His Arg Ser Asn lie lie Glu lie Phe lie Gly Phe Leu Val Leu 
15 10 15 

gca gga gca ata tct att ggg ata ata gca ttt aac aaa tta cca tat 96 
Ala Gly Ala lie Ser lie Gly lie lie Ala Phe Asn Lys Leu Pro Tyr 
20 25 30 

aaa aat acc ttg cgt aat tgt tat aca gtt aaa gca ttt ttc tea aat 144 
Lys Asn Thr Leu Arg Asn Cys Tyr Thr Val Lys Ala Phe Phe Ser Asn 
35 40 45 

gta gat ggg ttg gac ata gga gat gaa gta aea ata tea gga gta aaa 192 
Val Asp Gly Leu Asp He Gly Asp Glu Val Thr He Ser Gly Val Lys 
50 55 60 

ata ggt aca gta act tea ata tea ttg aat gaa age tat act cet ata 240 
He Gly Thr Val Thr Ser He Ser Leu Asn Glu Ser Tyr Thr Pro He 
65 70 75 80 

gta aea atg tge ata eag aaa aat ate tta eta eet tea gat agt tea 288 
Val Thr Met Cys He Gin Lys Asn He Leu Leu Pro Ser Asp Ser Ser 
85 90 95 

gca tct ata tta aac age aat atg tta gga aaa aag cac att gat ate 336 
Ala Ser He Leu Asn Ser Asn Met Leu Gly Lys Lys His He Asp He 
100 105 110 

gaa ett gga tea gat caa gaa gte ate gta agt gaa ggt tta ata gaa 384 
Glu Leu Gly Ser Asp Gin Glu Val He Val Ser Glu Gly Leu He Glu 
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32 



UF-167XC3D2 



115 120 125 

cat aca cat tea gat tta agt ttc aat gca att att get aaa ata ata 432 
His Thr His Ser Asp Leu Ser Phe Asn Ala lie lie Ala Lys lie lie 
130 135 140 

gat tea ctt att aag tag 450 

Asp Ser Leu He Lys 

145 



<210> 34 

<211> 149 
<212> PRT 

<213> Cowdria ruminant ium 



<400> 34 
Met His Arg Ser 
1 

Ala Gly Ala He 
20 

Lys Asn Thr Leu 
35 

Val Asp Gly Leu 
50 

He Gly Thr Val 
65 

Val Thr Met Cys 



Ala Ser He Leu 
100 

Glu Leu Gly Ser 
115 

His Thr His Ser 
130 

Asp Ser Leu He 
14 5 



Asn He He Glu 
5 

Ser He Gly He 



Arg Asn Cys Tyr 
40 

Asp He Gly Asp 
55 

Thr Ser He Ser 
70 

He Gin Lys Asn 
85 

Asn Ser Asn Met 



Asp Gin Glu Val 
120 

Asp Leu Ser Phe 
135 

Lys 



He Phe He Gly 
10 

He Ala Phe Asn 
25 

Thr Val Lys Ala 



Glu Val Thr He 
60 

Leu Asn Glu Ser 
75 

He Leu Leu Pro 
90 

Leu Gly Lys Lys 
105 

He Val Ser Glu 



Asn Ala He He 
140 



Phe Leu Val Leu 
15 

Lys Leu Pro Tyr 
30 

Phe Phe Ser Asn 
45 

Ser Gly Val Lys 



Tyr Thr Pro He 
80 

Ser Asp Ser Ser 
95 

His He Asp He 
110 

Gly Leu He Glu 
125 

Ala Lys He He 
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